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Epithelial– 
mesenchymal 
transition in the 
collecting duct
Obstruction is one of the major causes 
of infantile renal disease, and its pathol-
ogy is characterized by renal ﬁbrosis. 
Fibrosis of the kidney can be consid-
ered the ﬁnal common pathway of most 
renal diseases. The cellular origin of the 
ﬁbrosis is an active area of investigation. 
The major idea in the ﬁeld is that some 
epithelial cells, under the right condi-
tions, convert to mesenchymal cells 
which are responsible for the ﬁbrosis. 
Butt et al. induced ureteric obstruction 
in nonhuman primates early in prena-
tal life. They found that early obstruc-
tion led to cystic dysplasia and ﬁbrosis. 
They found that many of the epithelial 
cells of the collecting tubule lost the 
expression of characteristic epithe-
lial proteins and gained those that are 
typical mesenchymal markers. Under-
neath these changing epithelial cells, the 
epithelial basement membrane became 
disrupted, and these cells were seen to 
migrate out of the tubule. Many cells 
expressed carbonic anhydrase II, which 
in that region of the kidney is char-
acteristic of intercalated cells. These 
studies raise many questions; foremost 
among them is the mechanism by which 
intercalated cells seem to preferentially 
change to mesenchymal cells. Many 
patients with obstructive uropathy have 
distal renal tubular acidosis; the ﬁndings 
in this paper may provide a beginning 
of understanding of this phenomenon. 
See page 936.
Cytomegalovirus 
guidelines and 
economic impact
The management of patients with cytome-
galovirus (CMV) infection during trans-
plantation is now largely determined by 
consensus guidelines that are based on 
a variety of immunologic and virologic 
studies. Dmitrienko et al. have exam-
ined the economic cost of application of 
the Canadian guidelines, a subject that 
is rarely, if ever, discussed. The guide-
lines require that patients be divided into 
groups that characterize their positivity 
for CMV and that those with organs from 
positive donors receive antiviral prophy-
laxis. In addition, a number of frequent 
monitorings of tests of marker expres-
sion have to be performed in all but those 
who were negative and received an organ 
from a negative donor. Within the ﬁrst 6 
months, a quarter of the patients tested 
had asymptomatic CMV infection, some 
of whom had a full-blown viral infection. 
Only 1% of patients had infection after 6 
months. The cost of care varied from $927 
to $7,069. The study shows that while 
these guidelines are eﬀective for control 
of CMV infection, the cost is sometimes 
very high. See page 1014.
Podocyte apoptosis 
in diabetes
Advanced glycation end products are 
thought to play a signiﬁcant role in the 
pathogenesis of diabetic nephropa-
thy through binding to their recep-
tor, RAGE. This molecule is present in 
podocytes, and Chuang et al., in this 
issue, report that cultured podocytes 
developed apoptosis when exposed to 
advanced glycation end products. When 
the expression of RAGE was reduced 
by siRNA, there was less apoptosis. The 
pathway seemed to involve activation of 
Akt dephosphorylation and activation 
of the transcription factor FOXO4, lead-
ing to an increase in the expression of an 
eﬀector protein of apoptosis, Bim. Simi-
larly, siRNA for FOXO4 abolished apop-
tosis induced by albumin modiﬁed to 
include advanced glycation end product. 
These studies suggest that this pathway 
may lead to death of podocytes, which 
might be a pathogenic mechanism for 
diabetic nephropathy. However, in vivo 
studies will be needed to convincingly 
demonstrate these phenomena. See 
page 965.
